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What is claimed is: 

/ 

y A spin-on glass composition for use in forrn/hg a silicon oxide layer 
dMting semiconductor manufacturing, said composition comprising: 

perhydropolysilazane having the compound formula -(SiH ; NH) n - wherein n 
represents a positive integer, in an amount of about 10 to about 30% by weight, based on 
the total weight of the composition, whereby the pe/hydropolysilazane has a weight 
average molecular weight within the range of about 4.000 to 8.000 and a molecular 
weight dispersion within the range of about 3.0 to 4.0; and 

a solvent in an amount of about 70-90% by weight, based on the total weight of 

the composition. 

2. The spin-on glass composition as claimed in claim 1 , wherein the weight 
average molecular weight of the perhydropolysilazne is about 6000-8000 when the 
silicon oxide layer is formed to fill a trench. 

3. The spin-on glass composition as claimed in claim 1 , wherein the weight 
average molecular weight of the perhydropolysilazne is about 4000-6000 when the 
silicon oxide layer is formed to planarize gate electrodes. 

4. The spin-on glass composition as claimed in claim 1 , wherein the weight 
average molecular weight of the perhydropolysilazne is about 4500-7500 when the 
silicon oxide layer is formed to planarize metal patterns. 

5. The spin-on glass composition as claimed in claim 1, wherein the 
perhydropolysilazane is present in an amount of about 18-25% by weight, based on the 
total weight of the composition, and the solvent is present in an amount of about 75-82% 
by weight, based on the total w eight of the composition. 
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6. The spin-on glass composition as claim/ in claim 1. wherein the 
composition has a uniform viscosity within the range of4out 1 to about 10 mPa.s at a 
shear rate within the range of about 54 to about 420 (\/f). 

7. The spin-on glass composition as claimed in claim 1. wherein the 
composition has a contact angle of no more than about 4° with respect to an underlying 
layer on which the composition is coated. 

A 

8. The spin-on glass compositipn as claimed in claim 1, wherein the 
composition further comprises at least one/impurity material selected from the group 
consisting of boron, fluorine, phosphorous, arsenic, carbon, oxygen, and mixtures 
thereof. 

9. The spin-on glass composition as claimed in claim 1 , wherein the solvent 
is selected from xylene or dibutyl eth^r. 

/ 

/ft). A method of forming a silicon oxide layer comprising: 
providing a semiconductor substrate having a stepped portion; 
coating the semicondu/tor substrate with a spin-on glass (SOG) composition 
containing perhydropolysilaz^e having the compound formula -(SiH 2 NH) n - wherein n 
represents a positive integer/a weight average molecular weight within the range of about 
4,000 to about 8,000, and * molecular weight dispersion within the range of about 3.0 to 

about 4.0, and / 

curina the SOG jayer to form a layer of silicon oxide having a planar surface. 

/ 

11. The method as claimed in claim 10, wherein curing the SOG layer 
comprises: 

pre-baking the SOG layer at a temperature within the range of about 100 to about 
500°C for a first period of time; and 
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main-baking the SOG layer at a temperature within the range of about 400 to 
about K200°C for a second period of time. 

12. The method as claimed in claim 1 1, wherein the main-baking is conducted 
under an atmosphere comprising one or more components selected from the group 
consisting of oxygen, water vapor, mixtures of oxygen and water vapor, nitrogen, and 
mixtures thereof, for about 10 to about 180 minutes. 

13. The method as claimed/i claim 10, wherein the spin-on glass composition 

has a uniform viscosity within tj&i&nge of about 1 to about 10 mPa.s, at a shear rate 

within the range of about 54 to about 420 (1/s). 

/ 

14. The method as claimed in claim 10, wherein the thickness of the silicon 
oxide layer is within the range of about 4,000 to about 6,500A. 

15. The method as claimed in claim 1 0, wherein the stepped portion is formed 
by at least two conductive patterns. 

16. The method as claimed in claim 15, wherein the distance between the at 
least two conductive patterns is within the range of about 0.04 to about 1 |^m. 

1 7. The method as claimed in claim 1 5, wherein an aspect ratio of the stepped 
portion between at least two conductive patterns is within the range of about 5:1 to about 
10:1. 

18. The method as claimed in claim 15, wherein the stepped portions has an 
aspect ratio within the range of from about 5 : 1 to about 1 0: 1 , and a global stepped portion 
having an aspect ratio less than about 1:1. 
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19. The method as claimed in claim 15. wherein the at least two conductive 
patterns are selected from gate electrodes and metal wiring patterns of a semiconductor 
device. 

20. The method as claimed in claim 10. further comprising forming a silicon 
-nitride layer having a thickness vihin the range of about 200 to about 600A on the 

semiconductor substrate before cqfeting the spin-on glass composition. 

21. The method as claimed in claim 20, wherein the spin-on glass solution has 
a contact angle of no more than about 4° with respect to the silicon nitride layer. 

22. The method as claimed in claim 10, wherein the spin-on glass composition 
further comprises at least one impurity material selected from the group consisting of 
boron, fluorine, phosphorous, arsenic, carbon, oxygen, and mixtures thereof. 

23 . The method as claimed in c^fim 1 0, wherein the stepped portion is formed 

by: / 

partially etching an upper portior^of the semiconductor substrate to form a trench; 

and 

the silicon oxide layer is formed by; 

coating the SOG composition on the substrate to fill the trench and to form an 

SOG layer; and 

curing the SOG layer by: 

pre-baking the SOG layer at a temperature within the range of about 1 00 to 
about 500°C fork first period of time; and 

main-baking the SOG layer at a temperature w ithin the range of about 900 
to about lOOOf'c for a second period of time. 

24. The method as claimed in claim 23. wherein the weight average molecular 
eight of the perhydropolysilazne of the SOG composition is about 6000-8000. 


w 
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25. The method as claimed in clau/ 10, wherein the stepped portion is formed 

by- 
forming a plurality of gate electrodes on the semiconductor substrate; 

Y ' and the silicon oxide layer is fanned by: 

LT coating a SOG composition oti the substrate to completely cover the plurality of 

i ' gate electrodes and to form a SOG l^yer: and 
curing the SOG layer by: / 

pre-baking the SOti layer at a temperature w ithin the range of about 1 00 to 
about 500°C fo/a first period of time; and 

main-baking /ne second SOG layer at a temperature within the range of 
from about /oO to about 900°C for a second period of time. 

26. The method as claimed in claim 25, wherein the weight average molecular 
weight of the perhydropolysilazne of the SOG composition is about 4000-6000. 

27. The method as claimed ir/claim 10, wherein the stepped portion is formed 

by: / 

forming an insulation layer on/the semiconductor substrate; and 
\) . forming a plurality of metal Wiring patterns on the insulation layer; 

\ \C and the silicon oxide layer \4 formed by; 

j P ' coating a SOG composition on the substrate to completely cover the metal wiring 

patterns thereby to form a SOG liiyer; and 
curing the SOG layer by: 

pre-baking the koG layer at a temperature within the range of from about 
100 to about $00°C for a first period of time; and 

main-baking the third SOG layer at a temperature within the range of from 
about 400 t* about 450°C for a second period of time. 

28. The method as claimed in claim 27. wherein the weight average molecular 
weight of the perhydropolysilazne of the SOG composition is about 4500-7500. 
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29. A semiconductor device having at least one planar layer formed without 
performing a polishing process to attain planarization, the/at least one planar layer 
comprising the composition of claim 1 . 

30. The semiconductor device as recitei in claim 29, wherein the weight 
average molecular weight of the perhydropolys/lazne is about 6000-8000 when the 
silicon oxide layer is formed to a fill trench. 

31. The semiconductor device as recited in claim 29, wherein the weight 
average molecular weight of the perhydropolysilazne is about 4000-6000 when the 
silicon r. x ide 'aver is formed to planarize gate electrodes. 

A 

32. The semiconductor device as recited in claim 29, wherein the weight 
average molecular weight of the perhydropolysilazne is about 4500-7500 when the 


si 


ilicon oxide layer is formed to planarize metal patterns. 


33. The semiconductor device as recited in claim 29, wherein the solvent 
comprises one of xylene and dibutyl ether. 

34. The semiconductor device as recited in claim 29, wherein the mixture 
comprises about 18-25% by weight of perhydropolysilazane and about 75-82% solvent. 

35. The semiconductor device as recited in claim 29, wherein the mixture has 
a viscosity of about 1 to 10 mPa.s and a shear rate of about 54 to 420 (1/s). 

36. The semiconductor device as recited in claim 29. wherein the mixture has 
a contact angle of no more than about 4° with respect to an underlying layer on which the 
mixture is deposited. 
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37. The semiconductor davic/ is recited in claim 29, wherein the mixture 
ludes an impurity selected from tie group including consisting of boron, florine, 
phosphorous, arsenic, carbon, oxygen/ and a combination thereof. 


inc 
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